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RANCHI AGRICULTURAL COLLEGE 
Department of Plant Breeding 
Kanke, Ranchi-6, Bihar, India 
1) Frequency of spectrum of visible mutations induced by galTITla rays in 
soybean. 
Although mutation studies are very co1T1T1on in most of the crop plants, 
soybean (Glycine max [L.] Merrill.) has received comparatively little atten-
tion by the mutation breeders. In view of this, systematic mutation studies 
were started at Ranchi Agriculture College, Kanke. The present study reports 
the effect of ganma rays on the frequency and spectrum of visible mutations 
in soybean. 
Materials and methods: Seeds of a soybean variety Sepaya Black, brought 
to uniform moisture content, were irradiated with ganma rays at Fertilizer 
Corporation of India, Sindri, Dhanbad (Bihar) at a dose of 10 kr, 20 kr, 30 
kr, and 40 kr. One hundred seeds of each radiation treatment and control were 
sown in single rows having 45 cm distance between the rows and 30 cm between 
the plants at the experimental area of Ranchi Agricultural College, Kanke, 
Ranchi during the rainy season of 1971. 
Twenty seeds of each R1 plants selected at random were sown separately 
in individual plant- to.progeny rows in the rainy season of 1972. All the seed 
of those R1 plants were sown which were containing less than twenty seeds . 
Scoring for visible mutants was done when plants started germination and 
continued during the entire life cycle prior to harvest. Mutation frequency 
was calculated as (1) the percentage of R1 plant progenies segregating, (2) as 
percentage of mutants per R2 family, and (3) as percentage of mutants in R2 
population. Twenty-four soybean genetic type collection mutants obtained from 
Dr. R. L. Bernard, Research Geneticist, U.S. Regional Soybean Laboratory, 
Urbana, Illinois, were also used for comparison of the visible mutants obtained 
in the R2 generation. . 
Results and discussion: Frequency and rate of visible mutations in R2--
The frequency and rate of visible mutations observed in the R2 generation were 
calculated. The data indicate that the frequency of visible mutants based on 
segregating families was 10.98, 7.69 and 9.67 percent in 10, 20 and 30 kr 
respectively. There was no expression in R2 plants for visible mutations in 
40 kr dose. This may be due to very small population available for study in 
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40 kr dose. The frequency of visible mutations calculated on the basis of 
per 100 R2 families was 10.98% in 10 kr, 7. 69% in 20 kr and 16.12% in 30 kr. 
The frequency of mutants calculated on the basis of per 100 R2 plants was 
0.76, 0.81 and 1.60% in 10, 20 and 30 kr. The total frequency of mutants 
observed in R2 was 9.17, 10.83 and 0.95% based on segregating families, mu-
tants per 100 R2 families and mutants per 100 R2 plants. The results, thus, 
indicate that the total frequency of visible mutations do not follow any par-
ticular trend. Gaul (1964), however, reported a dose dependent increase in 
segregating ratios with increase in doses with other crop plants. The three 
methods used for calculating the frequency of visible mutations gave different 
results. The frequency of visible mutations was maximum in 10 kr, when calcu-
lated on the basis of R1 segregating families, while it was maximum in 30 kr, 
when calculated on the basis of per 100 R2 families and 100 R2 plants. 
Humphery (1951) reported the results of an experiment in which the seeds of 
the soybean variety Dortchsoy 2 was subjected to neutron irradiations . In the 
R2 generation, 228 mutant plants were observed out of a population of 4,200 
plants. Humphery (1951), however, did not make any attempt to classify the 
mutants obtained in his study into those affecting quantitative traits (micro-
mutations) and those affecting qualitative traits (macro-mutations). 
Spectrum of visible mutation and relative frequency of different types--
The different types of mutants with their relative frequency and spectrum were 
estimated. The mutations observed in R2 have been classified under three 
broad classes: (1) chlorophyll deficient types, (2) leaflet types, and (3) 
rugose plant type. 
Chlorophyll deficient types--lethal mutant: One lethal mutant was 
observed in 20 kr dose which died at cotyledon stage after 14 days of sowing . 
This mutant was completely bright yellow and expressed this characteristic at 
the very beginning of its emergence after gennination. The spectrum of this 
type of mutant was 14.29% out of the total chlorophyll deficient types. Weber 
and Weiss (1959) have also reported lethal yellow plant in soybean for which 
the gene symbol ~ll has been assigned by them. 
Light yellow-green leaves: The leaves of this chlorophyll deficient 
type became light yellow from complete green color. The plants having light 
yellow green leaves were weak and had less number of pods. One plant of this 
type was observed in 20 kr, while there were five plants in 30 kr. The spec-
trum of this chlorophyll deficient type was 85.71 % out of the total chlorophyll 
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deficient types. 
In the present study, no chlorophyll deficient type was isolated in 10 
kr, while one plant in 20 kr and 5 plants in 30 kr were obtained. The results, 
thus, indicate that the frequency of this chlorophyll deficient type was dose 
dependent. This finding is in agreement with simi lar reports in other crop 
plants (Gaul, 1964). 
Leaflet types: Normally soybean plant has three leaflets. In the pres-
ent study, two, four, five and six leaflet types were obtained over the normal 
three leaflet . Only one plant having 'two-leaflet' type was observed in 10 kr 
while 7, 2 and 2 plants having the 'four leaflet' were observed in 10, 20 and 
30 kr doses respectively. The number of 'five leaflet' type plants observed 
was 2, 2 and 1 respectively in 10, 20 and 30 kr. One plant having 'six leaf-
let' type was also observed in 30 kr. Out of the total different leaflet 
types isolated, the spectrum of two-leaflet, four-leaflet, five-leaflet and 
six-l eaflet types were 5.55, 61.11, 27.78 and 5.55% respectively. The results, 
thus, indicate that the frequency of 'four-leaflet' type was maximum among the 
different leaflet types isolated in the present study. The frequency of leaf-
let types, however, did not follow any particular trend. 
Rugose plant type: In the present study, one plant was observed in 30 
kr characterized by dark green and wrinkled leaves. This mutant was identi-
fied as 'Rugose' plant. The percentage of this mutant type was 3.85 out of 
total macro-mutants isolated in the present study. Plants possessing such a 
characteristic have also been isolated by Humphery (1951) following neutron 
irradiation in the Dortchsoy 2 variety of soybean and has been named as 
'Rugose' plant type. 
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